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*%Wl$. E£H. #Kl 4 S*^*^^T7- If (PDE4) Plt|ja-Cfffl^7 

i'^i&^tLTV^ 5 (ASTHMA 13-1,69-73(2000), FW 81,485-490 (1998)) 0 

(cAMP) ©a^**-C*>5T9*-A«^^5—tfS:ia&tt<kb, fcS^li cAMP (Dft 
M&%X*hZ>*x*V^XT5—e (PDE) $rPI*-T5^i:{c«t 9 jNBfl&rtw cAMP K 
g£±#£*, ftiS¥»»©il5HBS:»S|-r-6<>©-e*>* (l*)f4 69,207-214 (1992)) . 

camp »g©±#wt, ^m.wmffiX'Mmvmmzvz&^-rzttftotbtix 

to «9 (Clin. Exp. Allergy, 22, 337-344 (1992), Drugs of the Future, 17, 799-807 (1992)) % 

%>^.t (J- Cyclic Nucleotide and Protein Phosphorylation Res., 10, 551-564 (1985), J. 
Pharmacol. Exp. Ther., 257, 741-747 (1991)) „ 0jpJ»|Siifl&8f£££ C J &t< , 
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TV ^(Executive summary. Global Initiative for Chronic Obstructive Lung Disease (GOLD), 

(2ooo» 0 copd \z.%s-t%mmmmt\.x\s., ^Btmm. emmm*ft=v* 
ttttctt«**fcv^6. copd r^xhm.m^f^m^m<Dwmmm 

©A*rn^ i5«Rttf&*tt COPD jft#<D FEV1 *>£»H£T&iSfeg 
Lft^Z. t ****ilTi3 9 (N. Engl. J. Med. 340, 1948-53 (1999), Lancet 353, 1819-23 
(1999), BMJ 320, 1297-303 (2000), N. Engl. J. Med. 343, 1902-9 (2000)), COPD OlfeM 
£ fife £ L 9 5 $ *tt V ^ „ 

PDE |*'>fc< t PDE1-7 (7) 7 77? V-K&m&H. ^tLW^XttW^ 
5t^*Sfc53 t^WStbt**: (Prog. Nucleic Acid Res. Mol. Biol. 63, 1-38(1999)) . 
PDE4 fi, ^u*f KOtU^r;^ 3',5'-lM* !> y^-y^ifc 
(cGMP) Mt5wf:4<, cAMP SrWRW^^-rSfcO-CfcO. 

PDE4 Pfi«£!Jl2, ^^^tfcirSSMt/MiffittftH^l^^fftW 

KSTU »SUftffl&*t (Eur. J. Pharmacol., 255, 253-256 (1994)) , 

(MBP, ECP) (Br. J. Pharmacol., 115, 39-47(1995)) Zttf 

mztix^Zo zbvwmm (t**^ **=»y^ ltd 4 ) ic^^m 

a©lRttlC»L«HW^«r^i--fc (Br. J. Pharmacol., 113, 1423-1431 (1994)) , «A 

Invest. Dermatol., 100, 681-684 (1993)) , %m^1f^mmm.<0%m\ZM^X^U 
ftmZm&tZ^t (Fundam. Clin. Pharmacol., 6, 247-249(1992)) , Mitil^t 
XmmftmZ^t^k (Eur. J. Pharmacol., 275, 75-82(1995)) #«fc£iX-CV>5. «fco 
T, PDE4 a^tt«S?&*#Ji: L-C^#^tbTV^ 0 

£f>K PDE4 mmi*. COPD ^^^•5miI«^ia^tTVN6i$ti5^ c T'^^ 
StL»»«lW^ffl**i"*- i:(P«l m - Pharmacol. Ther. 2001 Mar; 14(2): 157-164)^^ 
*7t, B*K*fc*5^Tt> PDE4ia«l4, COPD 1-3 

5 it*S*Sn(Clb. Exp. Allergy. 1999 Jun; 29 Suppl 2: 99-109), COPDtmmtLX 
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wo94/i246i ^m^. PDE4mm%®iZii-f%ik£®)k t-crte^^ 



C M T/MVK C0 2 R\ CONH 2 , CON(CH 3 ) 2 , \ OH, NH 2 Jklf- N(CH 3 )2 frbM 

LTJ!(-, 0. S, NH, NCH 3> NCOCHjXtl NCH 2 Ph frhmUZtlZ H@CD^XOJ^ 
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NHCO-{g$fcT/l^K O-WT^^V-NH-SlT/^/K 
fRT^^y-'tmBT^^h. O-«7^*l-V-CO 2 R 0 , «7MUy- 
«7k*il^« 0-tt»7/^ p Si, l&VMi R 1 R 2 #H** fcoT- 

D yy, COzR 0 , CONH 2 . CON(R°)-(«fc£ftT^T t> J:VM6»7/I'*4'X g& 
R 5 : H. {&&7/V*/K CO 2 R 0 , C0NH 2 , CON(R°M£07^*/K ItfcSftT^T 

x^x*>^mj&m. mmr;^i-y-m^^r^xh^^Tom, m 
r^rttv^oi, ti7;^ i^-r s \ mt^^^v-co 2 r°, aMfttt 
^p& )% ccMfiST/w^^^fift^H-cv^-ctiv^k*^). co-tear 

^ u £ n-c v *t t a t d ft), co-o-ffiar/w* ^ ^-<«* $ ^ 
^xh£^mt*mm^ co-o-i&f&r/^yy<m^^^xhX^Tn 

«), CON(R°)(R 56 ), C(R 53 )(R 54 )-R 55 X(ii£^T^=¥l-^-C(R 53 )(R 54 )-R 55 > 

^tu^-rai), co-tear /u* v<n* £ V *T t «t v \6*fls**«), 
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NH(R°) S N(R°) 2 , N(R 0 )-(gm^n-CV^Tt><t^M^b7K*^l), N(R c )-(g&£iXT 

^Tkiv^xpgt), N(R 0 )-Mry^=5r^>'-(fi^^i^T^T'bJ:v^^^7K* 

St), N(RV{&^7^*l^»£^^k4.V^xP£t), N(R°)C0-M7 
/U^/K N(R 0 )CO-(m^^tV^r'bJ;^M^7K^). N(R°)CO-(g&£ftT^ 
ttJ;v p N(R°)CO-{g;$T u £ tL"C V >T <b 4: ^ ^b*^ 

iH), N(R 0 )CO-MT/^dr^^-(M^^tlTV^T'LJ;V^-x^ll), N(R°)CO-0-iS 

mT^*/^, N(R°)co-o-ig^r^^ i^^-csm^n-c^-c t> 4 ^mti^mm^- 

R 5 \ R 54 &tf R 55 : |B]-X{iav^{C^^oX, H, M7/l^/K C0 2 R°, 
CON(R°)(R 56 ), R 5 \ 3U4R 5 \ 
R 56 : M^^tl/'CV'Tt.tV^'fbTK^^x Mm^n-C^tt 4V^TP|S, {&,®T 

/u^ris y-w& £ ttx i/^-c t> 4 v «7kH lit , tt7/^ £ ftT t> 

J: V D it, mkr^* V ^-R 5 ' X(4«7/l^ U ^-C0 2 R° s 
n : 0 XIZ 1 , 

{HU (l)R 5 d\ COX'^-TSS, l£VS4H n«0$r^-r, (2)R 3 &tfR 4 # 

%fco ) 

m, mz. pde4 pitwit^ixSo 

rr/v^/H , ^Ti\'*\sV\ RTf \7t\s>r~vy\ tit, W.mViX 

^/ulffc 9 , L < 1 ~ 4 i©7/v*/H, «fc 0 L < tt* 

fcfifc*LT*3:i«*«:S!*U ff*L<l4S*ftl-4fl©7^i/^fc9, 4 

^Kf»2£Ji±© H&mTA'*^} ©ftS©liIi^ ii«±wri^$:tt5S 
£**U #*b< tt^*tS:2~4fi<07/v^^^'C*)5. 

[ad^J (4, F, CK BrRTjl *^-f 0 r/%n y yfffi^ Jtlfcf i7^^/H 

5 



BNSOOCID: <WO 0210277BA1J_> 



PCT/JP02/05926 

WO 02/102778 

t\*. im&±<D^a?>X^£tl1Zl&®7> i '*' ] '&&*^ #£L<ttl 
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*>9, j:0#*u<», ecj^, ey*^ t^y^ **#y^ f^xy 
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GM : (i)-X-C H 7/^uy-A, (ii) -C\* Tfr$r V 1/-A Xfi(iii) -B T^$*l<5K 0 
XfiO, S, "SO, S0 2 , NH, NCC^T/Udr/U), S0 2 NH, S0 2 N(C w T^^r/W), 
NHS0 2 , N(C W 7/W3VW)S0 2 , CO, C0 2 , O-CO, CONH, CON(C,^ 7^3^), 
NHCO, N(C,. 6 7/W*^)C0Xt2NHC0NH, 
Af*-CN % -OH, -C0 2 H, -CCb-C,^ 7/l^K -N0 2 , -S0 3 H, -NH 2 , -CONH 2 , - 
S0 2 NH 2 , /ND^i/-e«tft$tifcC w 7/U*/K -NH^ M ry^^V-0-C M 7 
yl^/W, -N(C^7/l'*/l'>C,.6 7/W*l'V-0-C w 7/W*/K -N(-C M 7^*^ 
>-0-C^7/W=Jr/W) 2 , -£Hfc7k§i§S** -^f0f, -X-C M 7/U*/K -X-/Nn>rV 
■C«ft$il*:C M T/U^K -X-ftfbJcj*g|L -X^fpS, -X-C w 7^=SrU 
V-CN, -X-C,^7^^rU^-OH, -X-C w 7/W=¥ U^-C0 2 H, -X-C W 7/^I/V- 
COrC^/l^K -X-Ci- 6 7/MF-U'i'-NQ 2 , -X-C-6 7/W* I^-S0 3 H, -X-C,^ 
TA^ t^-NH 2 , -X-C,^7;^=SrU'>'-CONH 2 , -X-C,.* 7/1^ 1^-S0 2 NH 2 , -X- 
C,_6 7 /u* u y-mt* fi-X-C M 7 A * u y-^r a ft , 
B(4-C,. 6 7/^K ^P^y, /M=y>"T?llift$nfcC w 7/l/*^ % Xtt A (C 

Acyy, /NDyy-Ctt^$tlfcC,^7>'V^/K CN, OH, O-C^l^/K 
NH 2 , NH-C^/l^/K N(C M 7^% S-Ce 7/l^K SO-C,. 6 7A^K 
SOz-C^/l^/K S0 2 NH 2 , S0 2 NH-C M 7/W^r^, S0 2 N(C,^ 7^^/W) 2 , 
NHSOrCi^ 7/l^/K C0 2 H, C0 2 -C,^ 7/l"*vK CONH K CONH-C w 7/1^/K 
C0N(C,. 6 7/l'=¥^) 2 ST>*NHC0-C 1 ^7/l-^r^d^jiJR$H5^S^ 1 5 

9»iL<tt^o^, 0-C M 7^^r^X{4 0-CH 2 -C3.8V-^ dT/I^/K JEfcfr * L 
<fi0-pt^T*fc5^^l o R 3 £tfR 4 ^ H, C^/l^/l^ii^y, «t 9 
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R 5 £ flX V *T t> «t V \6SMfc**«X (ig& $ tlT V -X <b «t V p«, <t 9 » * 

L < $ ftX V <t V * 7 a. - )VX &fi& ^tb*CV ,l "C'b<tV^t°y v^/K" fe 5 

L<til«1-5 0 

v?^, l-(4-{4-[6-(3-v^ P 7"n tVl^ h*i/-4-p< R->7x^)f y i^-2-#/W# 
=^]f^7^y-l-W/W / V, l-(6-/o^-2-fy^^)4-[6-(3,4-^^ h 
Jf'>7 x^/U)t° !J ^y-2-7);^'^]t^7 i^y, 4'-{4-[6-(3,4-v^ F^f->7i-;V) 
tT y 5? V-1-13 >\si£~)V\ ^y^V-\-y( /V}T±hT~V h\ 5 7 -4'-{4- 

[6-(3,4-77 b3->7^~/v)t°y ^y-2-*^*=;i']^7v?y-i-'f/H7 , D/-!y7= 

y 4-(4-{4-[6-(3,4-v^ h^v-7^^/V)t°y *?ls-2r*A'tf~/V\V'<7i?*-l->( fr) 
•7ol~;V)*)V* y l-[2-(4-{4-[6-(3,4-v^ h**s7 ^-ty* y ^^-2-*/U#=^] 
t^y^^-W^}^^/ ^v^TV^t^y ^>-4-;*--/K 4-{2-[(6-{4-[6-(3,4-v^ 

/V}^-/W*y trans-5-(4-{4-[6-(3,4-vM hdr^7i^W)t°y v ? :/-2-;fr/V3i?=/l']-2,5- 

y v ; ^-2-^^*'^]-4-{4-[(l-^-= 3 rV K-4-t*y h + ^]7i^/H fcV< 7 

^nw-fk^iii^^si^^^r-rs^^fco, rtucg^K (r) fa 
h<»*±x$k§1r%o 

NH 2 , OH, CChm^WkX^^^ir^Vc^mXhio 7°d K7y^»Jit5 
Si; Lttt, Prog. Med., 5,2157-2161 (1985)^ m%&<Otm\ (KJH*0» 1990¥) 
^■7-Kffl63-198lJ:IEttOX^*»f bttSo 
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- >/VS ^-e fe V) , <b <£>«HS t^Xmi^H^V- y(T. W. Greene)& ? y y 
(P. G. M. Wuts)li\ TProtective Groups in Organic Synthesis (^53JK V 1999#0 J \Z. 
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Rfctt. rt^fc (ID Srffi^J S^*n^**/u#/utf*>r$ K(DCC), 

^ y^n eVl^/bjfW 5: K(DIPC), l-xf/^-(3-^^ ^7 57^ \Zn>)*A> 
#*M% K(WSC), i.r-a/vzK^/n^-iH-f S ?V-/KCDI)39 , i^iaotlt 
XKHBftl N-t KB^^fW? K(HONSu). l-fc Ko^y/h 

y7y *_, K H0Bt)^) w#£T. t'^7i?yit&%> (HI) fcfc<fc0*T5 

fcS* (ID iJ:EWJi*^7^5:-lW, 
fcT^S^fc&fc (HO fc*e£*L-C<feJ:V\, *«EttTri, -^-fefv, 

(THF), \,4-i/**y-y. i?* Y*"S^?ym<D^-7-JVm. ^^^^ !» 2 -^ 
(DMF), N-^W-fn!)Ky(NMPX t'y^WiftllS. r*t5>©*l«fi* 

(D *OTtftR^twi5r/v*/Mh: 

3Sr««Hbic**U *~r>MB* T/ua-A* 

s? h\ -7- h y h*-> f\ 77 y 17 a tert-y k, itmtf- hvt*. *s£fc 
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(2) il7Gift7/i^Wt 

£- (1992^) (^L^^fem^fe^^tf bti^o 

( 3 ) 7; K<fc> T.yu*>-T5 K'fbS.^T.x/Hb 

7)^fflT-^5o K£r±, m^Q^it^m mmvmm&*m\ 22m (1992 

(4) ?JD7k#fi? 

rprotective Groups in Organic Synthesis J ^ ^&<OW&&%.fo^ 

(5) mt 

Zmt'FZZ.klzl: DS^it-e#5 0 g^Ji: LT^ i®$fc7k^ Oxone (®p d d£, 
Aldrich) , ^^^gft- K y ^A^OiEa^r:^^^ m-^ooi§^m#^ 5?* 

^ ^t- > 7 ^ (o^mmm * m v ^ z t & m * 5 0 r& * f ^\kmkim 
m. ^mmik^mm. =^~7^m. dmf, mm. 7^m<D^jt^^tmm i Pttz 

%%m%L<imm^%^z>^ t^xz. mmm w*l<i*. mm. mm. mm. 
$kikfcmm . W£L<&. mm. hvy^^mm) . mmmm 

7,v*~Mt%m*7,v7 7 =-Mki>m*m\<\ momkBLfciz-tti-zk^x <om 
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dSfSfcfir 0 mfmit(r)%'m^^ d t #-C# , ffi3*«> rprotective Groups in Organic 
Synthesis ($3)8) J © OH S©Bt«giSJE&^l-lE*©*feS:affl-t5 r t^f 5c 




U^smtitto (U) ttfcfc* (VI) SrJP7K^«-rSwt^«t0»5fC#5. ft 
ft* P 1 ti^© TProtective Groups in Organic Synthesis (^3 Kg) J ©*^*>'>^S« 

j££Hb£ti (vi) tttfy (iv) bTy-Ar&Rik&to (v) «r*M»aW£ 

Ti-7J y 7" !I ^ * * 5 £ X K> »3TC# Kfctt* Comprehensive Organic 
Synthesis, Volume 3, 481, 1991 6. «S L * UCtt^B* 

(hy 7 *=/v*^7-fy) = y*vK fc^ U,5-v^n*^v^:/)~-y^ 

mt*mm, dmf, *»©«wiSttft*iE+xHtiB»irF, &*pt~*ostk*t 
frttSc gtffcBucri, (iv) *7y-***fc£* (v) *s«u<t± 
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/)t'!i^^ Tkmiti-hWJ*. sm-rvvvj*. *mit-rvwj*. * h*w- 



(St*, QteCHXfiN-^ P 2 «HX{iT5 /S^miS^, ZfiG^J: <9ii^$ 

mMt&m ax) ru-^i^ (vii) zi&mztix^xh^^t^yi/y 
y^^Awmm\^m (vd <Dmmm^Bmo^mmmx^ 5 C <<-fvw?m. 

izl! CO rprotective Groups in Organic Synthesis 3 J&) J ©7 ^ 7 g<D{Sfig£:)Iffl7?£ , 

WMlk&M (DC) ^l^^(c|5*feolllimiSJ^^J: , 9l^*1-5C«!:^X'#€>„ 

M/i4T B WT'fcs^^*v^b^ dia) K<b§8l-5„ 
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7,\,*M. NH 2 , NH«7;^;K N((S»T^df^)2, NHCO-te»7**/K 
$7/u* ^-C0 2 R<\ <M6»7** uy-R<k**«Xt4 M7/^^-r 

1au (i)R 2a ^H(Di:t, R'WtvK *tvK OMe, NH 2 , NHMe Xf4 CI 
2-£. (2)R 2a riMfvVtf>it, R la {i^^^(D»^-?:tim^i"o ^T^o ) 

muu^^mt^m (na) jiBtifs^^^w^te^^^^*'^^^ go { - 

SSStiS. <fc£* (Ha) m*3tt6R u RWR 2, »#*LV^*tt, fufS^fe (I) 

(TM?H«*«rtf) » COPD, ^« 
ft, riLW¥»ttifi£48# (ARDS) «f) *>5H» ♦ ?&«9Blt LT*Tffl"T?*>a. 

(IL-K IL-4, (IHWJEB*) ) «*<&H*-r*£A * 

RTWJfrx) , W**± (W>^» WMMs. *> 

Ttc £«Lfcfcfe*tt3*^*l*><SII»U -tb^l%Protease Inhibitor Cocktail For 
Mammalian Cell Extracts (SIGMA) A (20 mM Bis-Tris, 50 mM INtf- 
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h !J 2 mM EDTA, 5 mM 2-^^*7° Y^f> /— A\ 2 mM benzamidene, 0.05 

mM phenyl-methyl-sulfonyl-fluoride, pH 6.5)imW&, # ] J b o >\Z «fc 9 MMS&tt* 
U 111^(100,000 G, 60#|SK 4 < C)-t5rtfcJ:9Rr*tt®»«r»fc. 

2) iIiAt'¥tt^HU6Xl0cm Q-fc-7 7D-*#7.M£ > 
®#&3te*Lfco 0^-C^7A»$A 1200 mlT*gfe^L*^Se^l^*L 
fc 0 7A|;^ Lfc® 6 £0.05~1.00 MftK-** h U VJ*<omt*MWLZtt1rZ> 
HWA 750 ml£ffl^-C}miiU 7 ml^Hl \0**®U L7c 0 cGMP&U^^v"? A 

rt * o fftmmm 1 1 -ci£$ t tc e 

3) i^t^#>te0TM<Z>iSg£4O mM Tris-HCl(pH 8.0), 5 mM &fl;-^*v">A, 
4mMW/^/h^y^K 1/xMcAMP, l u Ci/ml [ 3 H]cAMP&l>*PDE4tTic}£ 
^<D^WUTV^5M^^^X30°CT'l0^P^K^^-&7c o S«^¥*^l8 mM 

5 »M 3-ISOBUTYL-l-METHYLXANTHINE(IBMX)^^tf20 mg/ml Polyly 
sine coated yttrium silicate SPA beads(Amersham)^^^^Dx.S^5r^il: $W 

IC 5 o«PDE4<D{tilt^tt^50%PlW-r6l^^b-^tllia^ Lt, ^t^t-o^T 
HtBL7c 0 ±|E^&i: WO97/19078^E«c^fe^fflfC, PDEl, PDE2, 
PDE3 RXf PDE5 Pl$®tt^|B]«(-i'J^ tfc e 

±.W.mfe<D&^ W^J 2, 10, 15, 32, 43, 45, 77, 95, 9 9R 
tfl 1 2 CD^^I«, PDE4{C^L12nMaTWlC 5 o^b7ci 0 £fc, I^MT'ti 
PDE1, PDE2, PDE3&tfPDE5 (£#LPl§f£tt£i3:£/k<^£&^ofco 

^IgB^'fb^fi^^^^Ji^^^ PDE4 im#ix*hz>^tfrvm-&frtzo 

^^lOmg^g^P^bfCo STcttfiSJ^tt, ^(0.5%^^-fe/WD-^^ 

tK, 3ml/kg)£l^^&-5-Lfc 0 SP&^&s &B#&K^-7VH&gfc£i£ Lfc? y H 

2) 96 5\^S7°^--htl^fe7c«?^*^200Ml^^^ct^f-^ -t^HSSi Lfcjfo. 
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«(*H»£2.5%), Km4=teyBJfc»«r^tpRPMli640«*, Stt^^?-7->^ 

£jk 20 m 1 X 0 LPS(ft 3 M g/ml)£#£ L , C0 2 4 V * - 9 - * ffl V ^ 37°C 

•C-«Wg*Lfc. fcfcfcTft. yu-^^(1500r.p.m., 10£W)U ifltSrEUR 
U rt5jR© ELISA kit Zm^Xm^O TNF- a S£»]£ Lfc 0 

4l#©Brown Norway«tt7 y KH*ft-^P^- tt*JII)fc«WBQA» 
SS(£fc»g : OA ; 1 mg/ml, A1(0H) 3 ; 20 mg/ml)£. 3HlRBt«L-C 1 BSSfc 9 1 ml 
ttttrt«4-i-5-t»-J:9«JS«^S:ffofc. RWB *Day Ot Lfc. Day 2 

lXti22tIl%OA/4a«^^^^^7^if'-(NE-U12, tAny)T»HtU Jg 

ft, = W6 Fr-T hA»7-7/K 7 hA)£f?AL-2 mlO^U ^ 

(1 unit/ml)1^£31l«£&A • 0iR-r5»^*5iaclHO ml)*9 ig-f-r: ifc* 

9 , ^t^fl*JlSSfe^(BAL : Bronchoalveolar Lavage) £*Tofc 0 @lRLfcBAL«*500xg 
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10 u g/ml (D LPS (Lipopolysaccharide E.coli 0127:B8 Boivin, DIFCO)|£f&£ 200 n 1 "/ y 

mm^. LPs%&ft&*<Dimmm^mQ&5-Ltco te&W)Wit. Lps^ifts-^ 

ffi B i 0 tixkb U LPS »JIrttt^fcK:l6*£iMfcLfc. LPS ftiirtS^A^ 24 n# 

-^wmt^mx^^n imx\*2msk±&G$}i$.$b uT^i-sawsttanf 

^fti©iitfeoXtJ;^„ ttsu^^%#.t-c 

0.001 mg/kg 7!>S 100 mg/kg fl^T'fo 9, rtl*10"C, *>Svn±2~4[aJK:£tt-CK 
^■•fSo SfcfcioTlMitS^SftS*^ iitt* fifcAilalSfcO o.oooi 
mg/kg 10 mg/kg <z>ttffl-Cl BK1075£fi&@3S!-£$*i3. KA^^tt, 
i§3?, J&A 1 @^7c <9 0.0001 mg/kg 1 mg/kg ©flSffl-C 1BC1 HT^S&IhIS-S- 
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ommu vmi mmt mm^vx^xt^ 

^*>6 0 -<D£otemm®tes zb^mmtm. mmm. umm. mm. # 

zm&xx\t® ! *ztitzm'&w<Dffi3it tr, t> u< iig^(cfFSU#6m*i:a 

-^©tT0^T* £> o T t J: V \ 

6^Dot"!J^y-2-*^>^^f/K 3,4- v 5 ^ H*^^-^*?^ 

*A£/JD;L 100°CX' 1 alKtT, 6-(3,4-v?/- h 3->-:7 V 
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4.yDt-2-^DP7=y-/W THF Wmz-7$V:X\ n-7*^AV ^-k/n-^l*- 

ygg^Di, 30 Wtfco &v^T\ *-7§£h y /"f-^M^m^X'^-UL 30 
#%0»J 3 

*DtK^4 1M h y ^A*^*, 100^X2.5 0P^) LT, B#Hfc£4^# 

#%#'J4 

6-(3,4->^ h^v^^-yi^i) v^^-^/Mt'V^t t-^h^^^-A-fc^?^ 

jx5vv4\ 4M ^bTK^/S^^^^^^^-S^^-frt, l-^y^/u^v-TJ/v 

^D^^ify, h !) ^y^!)f m hy)^7^i)^(0), 2,2'-e*(> J 
7x=;^7-fy>l,r-t't7fM0 ! t h y -7^ t-yh^-VK^T, 1 BfUMB 
miMLX. l-^yi/;^df y /*/i/#-;M-7i-^^7^ 

^tK^#S^T^ 1ST* 1.5 BP B 1it#L7t 0 ^^^5fe^, LT^^ax 
7taj££^^-'Wc^fi?u loro^^^^Aj^^R^^ry^^^A^p^, fa 

®U£ fOXlX 2.5 0 P^gl^ LT. B #Hfc£-#>£#fc 0 
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#%#'J 6 

y i;y-2-*/w#^8> ^fcfcfc. »e>*ifcfc£*«» * ^ -/w&tf thf <t? 

( h y 7 ^ - ,v* * 7 J yy< 7i?<>M0h 2,6-^-1-^7^-4-^ *f-»7*/ - A-£7JQ 7L , 

18 «iBJpjRa*Lfc*. Itf h7^( h y7x^^7^y)/^^^(0)^ 

###J 7 

6-(3-zc^-4-l: Kn ^v^7 ^y-2-*^#^^ ^® DMF 

3 WW*****., m®& 70°C-C- 2 «m#U 6«?-**vU4- 

4. 3 _ K7l ;-;^ DMF <K #BM;y «7*<&#£T, 

* > mt& t tmf&& * PH4- a - k ? x / * * **mtu 

5/ H\ h y (M f/l-7x^)*77^Mli© H y 7(^y7!)7V7t h 
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mmm i o 

;-*m&®m*. ^yW^mmftizT. *sh#b^t«#l-<\ 6-o-t kp^ 

DMF 4\ ->^d/d tVMfvl^'n 5 K&Un«# f ^t»T5f£;^> 6-(3- 
fcl, THF-^ ? y — /U»-&-«fjj|E«t», 1M TKK^-t- h y ^A^i^JMiMTKJS^ 

1 

^ /yi,v-\f-f-yf-^&m- h 9 ^At-/h^>' kstAd;^ iio'ctm nf F41S 

1 2 

###J 1 3 

6-^ d p n =i f- / - h y /k&tf(±)-trans-2,5->^ NMP 
##0J 1 4 

###J l 5 

##0>J l 6 
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TLjWLfc. filTftfcfcJ: 9*««l»»tr 3-{4-[4-(t-7 h*****-*)*'*? 
#%#J 1 7 

6-? DP-^fy^ *y<0 DMSO *gft£»8fi&£ 120 o CT'Jf W L 

###J 1 8 

l-(3-^7/W** v-4-~ h n 7 *=W-(t-7 h * V*^*^)^^ ^7tf>7 * 
9 »»a»»L"C#f>*lfc 2-7 5 7 -5-[Ht-7 S^-4->f 

# 1 9 

lb y t <> j»t a ? = 7 ^ $ # fcnfcffc**©^ 7 j - 

#^>J 2 0 
#^'] 2 1 

##01 2 2 
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2 3 

2-^ D *-6-{4-[6-(3,4-v^ h ;c^)t° y v^^-^Utf'^/U] v^-W 

tr y 5^-3-;*— DMF teWLte. 60%tK*^ h y 4-y*a*7? ^gfcr. 

2 4 

4.(2-^ d o t'j) ? i/y^-^^t^? ^y-l-^^^T/wft: h'RXf^yiy/^T/^^ 

-/w«t9, 0^m2ORx^mMm4 ttitiazmktBMi'* t&^'^WJx&mzm 

###J 2 5 

4-[6-(3,4-v J ;< b*~yy i/y-2-jJ^7£~;U]-\-(4-t Vu*i/7 

/<7^y|C 1,2-^p^?^ 2M *Klkt h y !>A7KM.X h7-n-/f^7y 

*/VA£3jd;U ****** U WTfftia^MILt, Btt^*3r»fc. 
#1 2 6 

2,5-^^ o ^ fc' D ^^t;2-(^> W ^ y y -yl/© DMF ilC^J V *At- 

y h * s/ K£Jo?u ioo°c-e 3 «#tt ( N-{2-[(5-y p f y v^-2-W 

/U)^-^^]^^/u}-N,N-i/^ ^/UT ^ JE^##^!l 1 l RXf&%W 1 2 i: mm 

###J 2 7 

2-(^>v?y^drv')-6-7 , ~P^-7-7^1/>'^fflV\ 1 1 „ ^MI2 2S(/^I 

0"j4,i:(l#{C)lll»StT, l-[6-(-<^v ? ^ :3 r> / )-2-^^^]-4-[6-(3,4-^p< h*v- 

2 8 

(±)-trans-4-(2,5-v^5vH^7 ^y-l-^^yXT^ft K©7t h=- h U /Hfc 
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2 9 

»iftg 120°C-C- 3 Mif LT, (±)-trans-2,5-^ **-l«4-= h n 7 * 

3 0 

6 9oft*»twmit i~69 (Dit^commRvmmt^-? 

1 ~ 5 \Z.7FiTo 

mmmi 

2 .#* y-3-7 x tT^7 740 mg <D THF 20 ml Jgjfc fc**ffc 'J 9 A7/V 5 
638 mg *JD;L 3 «?IH»«aHEUfc. U «W h 'J 10* 

miltM^^x^^r^^ 6-(3,4-^ b^x^)^ 
^V-2-#/W^ 500 mg <£> THF 20 ml »i WSC*«» 556 mg&tf 

HOBt 260 mg 5rAPx.x M"C2BIBWtfc. B6*Ki»*^«r»*, *. » 

£M(670 mg)**fc. :©ft^ft*^-^*»U 192 mg Sr*^. 

i/7^/V)-6-(3-7x^f'<r^-l-*^^)^'^ 05 7^A*M[ 607 mg 

6 .(3,4-v?^ h^^a^try^^*^^* 500mg©THF20ml**»w*»T, 
^^^y^0.18ml^DMFlfS^7JDX.7t o R«***»T. 4-(4-* 
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4.(4.^ ^^71=^)^7^^ 370 mg£$SfeSSBB <t LT#/t, 

4-[4-(2-^^W5/x ^=.jV]^yi/y-l-il/^ym 0.62 g 

J&#> 0.86 g <D DMF 15 ml M5tC, WSC 0.34 g, HOBt 0.24 g &l>* 6-(3,4-v^ H 

3L=.}V)\?y i/>-2-3>fr#y& 0.41 g£;to;i, ^©TesBtr^^^-yr/cio 

WSC ffttttt 0.34 g s HOBt 0.24 g Rlfi h V ^ > 0.50 ml *M?L. 8.5 

7A^n-7f^7 7^-(^W» '&bfrtLit£®)Z^x-<}m 106 mg 
^<fc9it&U ^ B B B (^^y-/b)L-C, l-[6-(3,4-v^ K»>7x=/V)t!J^y-2^ 
^/i,]-4-[4-(2-^/- fvVT ^ / ^ h^^)7^-/W]t*-i7 -*>^ 253 
mg &j5*fSfe£i&£ LT»fc. 

mm a 

6-(3,4-^ h*V7*=/l')l?y 500 mg. l-(5^npf7/^- 

2-f /P) k°-< 7 *J ^500 mgOTHF 20 ml^K. WSC&&$& 400 mg, HOBt 320mg&tf 
yy^f-frT^ 0.3ml£M-CflD;tfc. 4B#IBI*#SL »^^/WT'tt 

£ Sr 'J * 7A^^^77^-(^do *a> ^ / -A-)T* 

^ T ^/-/W2-f /W)-4-[(6-3,4-^^ h*^73:=^)hry i;^-2-*A'*f^]tr-<5 
560mg^*t^a B B^ LT^fCo 

4-[N-(4-{4-[6-(3,4-v^ H *i/7 V i/>-2-Z frX-*]^? 
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X> 4-[N-(4-{4-[6-(3,4-v^ h * *y7 ^=-*)t° V >sV-2-j3 ;Vtf=.;\s] JV) 

m&m 6 

3.(4.{4-[6-(3,4-v ; > hdr->7i^/l')t'y i/>-2-U f^=-jV\\f^y JV}7 * 

^^^D^ySixf^ 1.01g<DTHF5ml-^^/— A' 5 ml ^-£i£f&(^ 1M 7k^lfc 

•7- h 51 ^AtK^IS 5 ml £flDX-> Ifit 1 B#^JS#t7c 0 RfSiRK: 1M 5 

Lfc. #P>ix/ta^ H B B S:^^y-^7i^S^ B U-C, 3- 

(4-{4-[6-(3,4-v=7< h^V7^=/Wt°y S?^-2-*/WaK=/V'] f^yv^-lH' M7x- 
/^o / < 673 mg £3S#J£bb £ UT#fc 0 

2-^ d D -6-(4-t-7' h^f i/^/V#-/^t^7v/^-l-^^)t°7^y 0.71 g £ 4M gfflfe- 
^xf«15 ml 4", MT7B#OT#t7Co «jK«rS*t, 2-^pp-6- (f^ 
*,) f 7 yigtH©Wti fcftfc. # ftfc&£l&8j t 6-(3,4- v 5 * h 
**,7 9 0.62 g ^Hi£^l4 k&mwfi&K.*. 9 . 2-* ° 

D -6-{4-[6-(3,4-^ h * V7 :*-^)b: 0 9 v^-2-77 t°^7 v^-l-f /U) t°7 5? 

^ 594 mg Z&n&faM, t LXfttc 0 

l-[6-(3,4-vM h*isy &>-2-# frti-WM* 9 V^+J*)*'*'?* 

>353 mgO^DD^^y 10 ml fefSHZ.. m-f a oiS^SSK 195 mg 5t:T* 
1B*IB«#L*:. Srt?«fcf"*SlEBI"t h V >7A7K^M^Px, ^DB*^T?«iHlt 

-C*t$8U ^T'SISbb (i^Z-^-m*^) UT, l-[6-(3,4-^P< h**7 
x =vl/) f ]) 'J /u*~/u]-4-(l f s K k° !J 5? ^-4->f /U) tT ^ 1 .5 Tfcf P«J 

294 mg &&3tfe£fi t LT»fc. 

l-[6-(3,4-v^ F^^i^t'U ^y.2-^/U/K-/^]-4-(4-- hn7i^/V)k'^7 
2.5 g / -/^ 70 ml 7k 25 wl9&iB&HZiZ4fcT> s e — $J* 0.15 g iiS 
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3.1 g 2 ®mmwffiLtz a mm**? * h&m^xm®^ »** 

t'!ji;y-2-*;v*^W-T 5 /7i^)t^r^ 2.1 g LT# 
Xlttil i o 

1.50 g O DMF 10 ml Jgtf £ 4-^^ t° SI v^-N-** V K 1.00 g 
■fei/^A 3.00g?rM, M^30#ffl«#bfc„ 60°CK» Lfcft 30 »H1«» Lfc. 
4.^ p p^f ;H: S !J ^y-N-t^v' K 1.00gS«t->^ 1.50 g 60°CT* 1 

-/^f,S^tt, l-[6-(3,4-v^ ^7^;\s)VVi?y-2-*>^'W-lH\-* 
^K-4-fy >^ hJf->)7x^]^7^y 440mg £$^£&£b b h<!: Ut#fc. 
Mtf'J l l 

l-[6-(3,4-v^ h**?*^)* y i/y-2-*/^=/W]t: , ^7^^ 327 mg 

0>=-9 / ->V 6 ml h y 5 y 0.28 ml 2,4- v?* b o f » 5 S?> 

148 mg ttftM 90<CT 2 *HJW*Lfc. ****** ^^^^ Da * 

HtCTir h=- h y/U-^W tVH-f/^^S^tt, 2-* a D -4-{4-[6-(3,4- 

70 mg £ Itlfc. 

1 2 

4-{4-[6-(3,4-v^ h**?*-*)* y i?y-2-*>P#=^]^7^^-l->r 
& 171 mg <D THF 5 ml CDI 63 mg &7JP;i. 60t«Lt * fefc CDI 52 mg 
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^7* 0.25 ml fcto*,6ll*WMT?l»*U WZ.Tls*-T* 0.5 ml 
-eWtfc. *rfflbfcaM&«'&U 9 J — yV-THF ^"bif^LT, 4-{4-[6- 
(3,4- h^^7x^)f!) ^y^/^^/Hf^V^^-l-^^}^^? K68 mg 
£&£JS B B B i: U#t 
HJ£#J 1 3 

4-(4-{4-[6-(3,4-v^ h >J S?;/-2-#A'#~A'] S^-l-W ? * 

=^jVti;W^4;V)\i'^)^y-\-fi^^m 159 mg <r>^9J-fl< 8 ml t 

a?g^> y * ^* 7 * * * ^ * a n * y " yU - 7 y *~ T 

U r-feh=hy^**b»*<kb-C, 4'-{4-[6-(3,4-vM h^i/7x^)fU 

#,^ B B B ^L-C#fc 0 
HM0>J 1 4 

l-^yy? 7 yw)-4-(t-^ h^^yv#^/w)t°^7 ^> 1.20 g©^a 

5 ml O^T- h ^ 7/U*aBII 5 ml SrJPx., ifiKWLfcft 1 B#FSti#LfCo 

yy77y-W/W^7^ 910 mg <7> 9 500 mg fcJBl\ »T*1S« 5 IB* 

)V\ \£^yW 420 mg Sr*SfefeS £ bT#fc e 
1 5 

i. ( 4-7 $ /7x^^HW^ H * ->7x^)t" y ^y-2-*;^^/v]k t -<7 

355 mg»DMF3ml»*^ I^DB^nDiW^ 130 mg, 3 
•^-fb-t- M -7 A 77 mg y ^ 249 mg lOtfC-C-WW* tfc„ £ 

y uffmJM*-* h^7^-(^D*^^-W^^ 

^5b:^x-^feft|ftlt. 4-(4-{4-[6-(3,4-i^ h*5/7*^)tr9^"2- 
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mmm 1 6 

1.(4.7 $ / y^=.;V)A-[6-0A-"y^ h^->7s-^)t , !)^>-W/l'#^]^7 
i?y 211 mg WTHF 2.5 ml», / 9 V*>V*-/Vt a y K 63.5 mg, h V 

T*y 76.8 M i liST-tWtfc. ii:^y«^ny K 79 

mgs b y zr^/WT 5 ^ 103 u \ £ 2 EiC^ltT^P^, 3 ^fnmUX'imLtCo RJtM 

4'-{4-[6-(3,4-v?^ b**y ^y-2-*;^^/Ht v 7^^1^/W> 

yr= y K 175 mg £«£J§Jb t LT#fc, 
$£0!l 1 7 

[( 4.{4.[6-(3,4-^ ^ h * 5/7 x t° y $?^-2-*/l'#=A'] tV<7 v^-W 

]£*&JflET*»*, [(4- 
{4-[6-(3,4-v^ h *^7 x-yl.) fc° 'J ^ V-2-*^d?=/H t'^7 v^-l-f ^J^V^ /«") 

T ; [(4-{4-[6-(3,4-i/^ h #5/7*=^) try 5?y-2-*^#=^]^5^^1^^} /< 

/W)T 5 / ]fift$ Tkfr* 88 mg §riIlfe^H B a <b LX#fc 0 
HJStf'i 1 8 

2,5- P P 1.51 g <D NMP 7.5 ml JgifcK: Kt-^h*'/*^^)^? 

^^2.00 gx y 2.oo g &an*. ioo'C-c 1 *nMo*MW*Lfc. 

-(9 v a * / -WiiL, 2.73 g © 2-* n P-5-(4-t-7 h ^v^/l^-zW 

trx^^y-w^tr^^^***:. m«riv^TOi0li 4 2- 

* d p-5-{4-[6-(3,4-v^ Y**sy*-;V)Vy >Vi?s~)V\\f^y*sv-\->( JV) f 

T^^^fe^^ UT#7c 0 
H%0J 1 9 

2-9 d p-4-{4-[6-(3,4->^ h*v-7^=/V)fy 5^-2-#/l'#-/l']fc , '*7' S^-W 
;W}t°y ?i?y 1 7K» 460 mg <T>*9 20 ml JgffcK* 10%/<? 
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-/u)T*fl!l!{ U 5^Tir h- h •J/U-vM' y^a ^n-f^i^SfelU, 4-{4- 
[6-(3,4-^ \>*i'7x.-A')Zy ^y-2-*^-/V]^7^y-l-f/Ht 4 V 5^ 83 

mg zm&te&t ur#fc 0 

HWJ2 0 

4_[6-(3,4-v^ h^y^-WU $?y-2-#A'#=A']-l-(4-fc Ko#i/7*=^)tT 
297 mg IC, [1,3]^^^^^ 623 mg, y 147 mg SrJDXL, 

lOOr-emtF^WUfco mm.-£X°$iM'&, K««fc*Sr*D*.*?>»- im 

*****tM»»u i*a«t hi ^«««, *K*«*Lfc. a*«r^* 

l-xf ;i,}7i / /— 41 mg £$Hfe£pBBi: L"tt#fCo 

2 1 

6-{4-[6-(3,4-v^ b^v7*=/u)tr y s?y-2-*/p#=/u]e^9^^-w /wt°y * 

y . 3 .^_ -/u 213 mg O DMF 5 ml (2-* n n x V 

mm 81 mg&tf 60%7k3Hk-*- b y * A 43 mg %7JD;tfc 0 ifc8?&g TOTCC 1 R$ffl« 

DD *^^ dd^W ^ y-^)-e»»b-C#fc^*(H0 mg)£^/-^ 
fc8»U f*** 40 mg Ztiu*.<s*.9m8Lk\*1t&. i^-^bWS4tt, 

l-[6-(3,4-v? ^ h *V7x=/V)lf y ^y-2-*/^^/H-4-[5-{2-^^ S / h * 

i/yi-v y s?>u] tr-<7 f» *Bfc£ 8i mg SriifefeS t ux#fc. 
mmm 2 2 

4-[2-(4-{4-[6-(3,4-v^ h*^7 0 i^-J^^t^S^-l-^? 
x y ^^)ai^]t 0 ^7 v^-l-ytz/V^V® t-^/W 270 mg a p*/UA 3 ml & 
«fc 4M ttflaK*/»K*^H«« 0.427 ml 2 0 M£*rCJt# tfc. 

* hd^A 2 ml t 4M «<bJc*/»*^^/H*« 1 ml &Jq*.. M-C-fc«#b 
fc. R^iR^^y-^S:^^^**** 1 -^ ^/-^^S^fC^ l-[6- 
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(3,4- V* y**s7*-jV)\?D sistf-^WHi-t'^y i>^-\~< H^r->) 

2 3 

(±)-trans-l-[6-(3,4-i^ h *5/7*=^) tT U 5?^-2-*^d?=/U]-2,5-^^ ^/W 4-(4-- 
hn7i^;V)kV7^y 1.42 g<D^? J — /^37 ml Rlffc 13 ml R-g-ffiPiKC^bT*^ 
0.16 g £ii5ct£ 1.66g£flnx., 0.5B#TOfi)i^Ufco ^i?rt7^ h£ 

ILiSM, *g«t£8*bfc„ »*Srft*3i^^a5^L"t. (±)-trans-4-{4-[6-(3,4- 
> 7KfO#) 582 mg ^^IMIai fC#fc. 

±mmmm<D^mtmm^-Lx, tfeia*6~8fc*i-*ifi«2 4~i 1 s^^ft 

116-147 

6-(3,4-v?^ S?^-2-*^#^|k 13 mg (0.05 mmol) © DMF 0.7 

ml ^{C#iffi<7)T 5 ^(0.06 mmol)£> DMF 0.06 ml V/d tVl^^T 5 

V 25 mg SrJbDX.7t„ 2-(lH-^y/ h y T^-l^^-l.l^-f h7^ f^70 = 7 
A ^f7A'tn7*^7i-h 23 mg (O DMF 0.3 ml^^^P^L, MT24B#P^ 
flS#Lfc. PS--T V'sT*— V (1-55 mmol/g, lOOmg; T fr* J — htt)SrJDx., ^i^T 
14 #ISI*#Lfc. K£J$?R£«iB U itJfcfc* on*W 3 ml £0 1M TKBMb^ H 

y ^atKM 3 mi ^px«#tfc 0 * ci p*^AS«rfc*«fflW- h y 
igra^t-c, 9 {d^-rnssfii 1 1 6~i 4 7 (D&fc&y>)&ntz 0 &\t&m(n 

$10-1 zkz^wnmmt^mnwM^iro ^tibit. ±u<om^m 
m*p uT<Dv&^*m^z>o rex : ##0y#-s\ e x : mm&m^r. n 0 : 
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Dat : (F : FAB-MS(M+H)\ FN : FAB-MS(M-H)\ EI : EI-MS(M + X 

MP : CC) > NMR1 : CDC1 3 *<D 'H NMR fcfctt © 5(ppm), 
NMR2 : DMSO-d 6 <ptf> 'H NMR KfcttSfcWft 5 (ppm), Sal : 

^ (Ox : Fum : 7T/HMfi, ^ : 7 U ^©SfKOft^ttWx. 

2HC1 14 2 «***■*-> > Syn:«3Bifc <K*ttW*iafiB bfcMM»*Xtt 
gMf#|##£^-f ) . Me : ^ fvK Et : :c^/K cPr :^n7n tVK tBu : t-7^ 
,K Ph : 7x-;K Bn : Ac : 7**VK Pip : Pip4 : 

t°-ty v»-4-f/K Mor : » ^-4-f/K Pipr : tf-^v^-W'K Pyrr : tTn 

Sr. 3,4-diMe (4 3,4- 2,3,4-triMe (4 2,3,4- h V / fvU£, 4-Me-Pipr (4 4-^ 
fvPfcV<9 v^-l-C 3,4-(OCH 2 0)f4 3,4-;* ^ Zfr^ft&lTo 



p 2 -n^Y r4 
r3 A^n-r 5 



RFx 


Syn 


P 2 


R 3 


R 4 


R 5 


Dat 


5 




H 


cT^NCO- 


H 


Ph 


F: 276 


13 




H 


Me 


Me 




F217 


28 




Boc 


Me 


Me 


4-CHO-Ph 


F: 319 


31 


RExl6 


Boc 


Me 


Me 


cw 


El: 390 


32 


REx21 


Boc 


Me 


Me 


^C^(CH 2 ) 4 C0 2 Et 


FN: 417 


33 


RExl2 


H 


Me 


Me 




F: 291 


34 


RExl2 


H 


Me 


Me 




F: 319 


35 


RExl3 


H 


Me 


Me 


4-CHO-Ph 


F: 219 


36 


RExl3 


H 


Me 


Me 


4-Ac-Ph 


F: 233 
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RF,x 


Syn 


R 1 


R 2 


Dat 


i 
i 




MeO 


MeO 


NMR2: 8.18 (1H, d, J=8.0 Hz), 7.09 (1H, 
d, J=8.0 Hz), 3.87 (3H. s) : r: 261) 


2 




MeO 


CI 


FN; 262 


3 




BnO 


MeO 


F 336 


6 




CH 2 =CH- 


Et 


F: 254 


7 




MeO 


Et 


F: 258 


10 




MeO 


cPr-CH 2 0 


FN: 294 


37 


REx2 


MeO 


F 


FN: 246 


38 


REx2 


MeO 


BnO 


NMRi: 6.95-7.05(lH, m), 5.28(2H, s), 
3.95(3H, s) 


39 


RExlO 


MeO 


CF 2 H-0 


NMRi: 7.93-8.00 (2H, m), 7.01 (1H, d, 
J=8.0Hz), 1.35-1.42 (1H, m) 




RF.x 


Syn 


R 3 


R 4 


R 5 


Dat 


4 




H 


H 


H 


F: 328 


22 




H 


H 




F: 421 


23 




H 


H 


^^0-(CH 2 )3C0 2 Et 


F: 535 


24 




H 


H 


^ N ^(CH 2 ) 3 C0 2 Et 


F: 536 


25 




H 


H 




F: 526 


27 




H 


H 




F: 470 


29 




Me 


Me 


4-N0 2 -Ph 


F: 477 
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3 Ctt#) 



30 




H 


H 


CH CO Me 


F: 527 


40 


REx25 


H 


H 


^^^^^O-CH CO Et 


F: 506 


41 


REx25 


H 


H 


^^O(CH 2 ) 4 C0 2 Me 


F: 534 


42 


REx25 


H 


H 


^^"0-(CH,LCO,Et 

v/ \v>i '2/62 


F: 576 


43 


REx25 


H 


H 


^^0-(CH 2 ) 3 C0 2 Et 


F: 534 


44 


REx25 


H 


H 




F: 534 


45 


REx25 


H 


H 


Y> r^N-Boc 


F: 632 


46 


REx25 


H 


H 


^CL N '(CH 2 ) 3 C0 2 Et 
H 


F: 533 


47 


Ex5 


H 


H 


H I M-CO -Bn 


F:664 


48 


Ex5 


Me 


Me 


"^C^/pu \ CO Ft 


F: 532 


49 


Ex5 


Me 


Me 


^C^(CH 2 ) 4 C0 2 Et 


F: 560 


50 


RExl2 
& 

Ex5 


H 


H 




NMRi: 6.97 (lH,d, J=8.4 
Hz), 4.12 (2H,q, J=7.2 
Hz), 2.89 (2H,t,J=7.6Hz) 


51 


RExl2 
& 

Ex5 


H 


H 


^ V (CH 2 ) 2 CO z Et 


NMRi: 6.97 (lH,d,J=8.8 
Hz), 4.12 (2H,q,J=7.2 
Hz), 2.84 (2H,t,J=7.6Hz) 
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Boc-N-^i 
^N-R 5 



REx 


Syn 


R 5 


Dat 


8 






F: 350 


9 


— 


\T 

N 


F: 299 


11 


— 


3-CI-4-OMe-Ph 


NMRi: 6.99 (lH,d,J=2.8Hz), 
3.85 (3H.s), 1.48 (9H.s) 


14 




a run Ph 


NMRi: 9.80 (lH,s), 3.37 3.40 
(4H.m). 1.49 (9H.s) 


16 


— 


^^(CH 2 ) 2 C0 2 Et 


NMRi: 4.12 (2H,q,J=7.2Hz), 
2.87 (2H,t,J=7.6Hz), 1.48 (9H,s) 


1 0 

lo 






NMRi: 7.97 (lH,s), 3.15-3.19 
(4H,m), 1.49 (9H,s) 


zl 




Tl 

^^(CH 2 ) 4 co 2 et 


NMRi: 4.12 (2H,q,J=7.2Hz), 
2.31 (2H,t,J=7.2Hz), 1.48 (9H,s) 


52 


RExll 


3-F-4-OMe-Ph 


NMRi:6.72vln.,aa,d— 14,Z.onz;,o 
.85(3H.s).1.48(9H.s) 


Di 






NMRi: 7.58 (lH,d,J=2.4Hz), 
3.07-3.09 (4H,m), 1.49 (9H,s) 


54 


RExll 


4-(NEt 2 )-Ph 


F: 334 j 


55 


RExl4 




NMK1- 7.91 vlxl.a.t'— ^.inz;, 
3.58-3.61 (4H,m), 1.49 (9H,s) 


56 


RExl4 


2-CI-4-Ac-Ph 


NMRi: 7.07 (lH,d,J=8.8Hz), 
3.08-3.12 (4H.m). 1.49 (9H.s) 


57 


RExl4 


XX 

^^CHO 


NMRi: 9.80 (lH,s), 3.54-3.58 
(4H,m), 1.49 (9H,s) 


58 


RExl6 


^ V (CH 2 ) 2 C0 2 Et 


NMRi: 6.60 (lH,d,J=8.8Hz), 
4.12 (2H,q,J=7.2Hz), 2.56 
(2H,t,J=7.6Hz) 


59 


RExlO 

& 
RExH 


yV 0Bn 
^NQ 2 


NMRi: 8.01 (lH,d,J=8.4Hz), 
5.22 (2H,s), 1.49 (9H,s) 
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HN^ 



REx 


Syn 


R 5 1 


Dat 


12 




o-Ll-4-UMe-rn ii 


i. 997 1 


15 




\=/ 


?: 220 i 


1 7 






P: 222 1 

_J 


19 





H 


El: 201 { 
-| 


20 


— 


\ fi ' N Y 0 ^NMe 2 


F: 252 


26 


— 


X^ 0 ^NMe 2 I 


F 251 


60 


RExl2 


3-F-4-OMe-Pn 


T?' Oil 1 


61 


RExl2 


CI N 


NMR2: 8.26 (lH,d,J=2.4Hz), 
7.97 (lH,d,J=2.4Hz), 2.812.84 

/ iTT \ I 

(4H,m; 


62 


RExl2 


4-(NEt 2 )-Ph 


F: 234 I 


63 


RExll 

& 
RExl2 


XT* 

N 


NMRi: 7.96 (1H, d, J=2.4 Hz), 
7.82 (1H, d, J=2.4 Hz), 3.84 (3H, 
s) 


64 


RExll 

& 
RExl2 




El: 213 


65 


RFyI 1 

& 

RExl2 


u 


F: 242 


66 


RExl3 


3-CF 3 -4-Ac-Ph 


F: 273 


67 


RExl3 


3-OH-4-Ac-Ph 


F: 221 1 


68 


RExl3 




F: 209 


69 


RExl3 

& 
RExl2 


N^N 


F: 199 
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1 

R 3 



Ex 


Syn 


R 3 

r^ rS 

K 


Dat 


Sal 


1 


— 




NMR2: 7.63-7.73 (2H, m), 4.52 
(1H, m), 2.77-3.33 (4H, m); MP: 
180-181 


0.5 Fum 


23 




Me 

Me 


NMR2: 8.09-7.93 (2H, m), 7.7.6- 
7.64 (2H, m), 1.02 (3H, d, J=6.3 
Hz); MP: 205-210 


HCl 
H 2 0 


24 


Ex4 




INIVIXV^* I.UO VIII, UU, O o.o, o.v 

Hz), 6.98-6.94 (2H, m), 4.08-4.01 
(1H, m); MP: 147-148 




L J 


LA 1 




NMR2: 7.93 (1H, t, J=7.8 Hz), 
3.86 (3H, s), 2.09 (1H, m) 
MP: 173-176 (dec.) 


Fum 


26 


Ex3 


Me^_ 

- N w N- 0~ C0Me 
Me 


NMR2: 1.101.13 (3H, m), 1.31- 
1.37 (3H, m), 2.44 (3H, s); MP: 

1 O A IOC 

134-135 




27 


Ex6 


Me 

-N^N-Qk(CH 2 ) 2 C0 2 H 
Me 


NMR2: 0.96-0.99 (3H, m), 3.82- 
3.84 (6H, m), 7.05-7.11 (2H, m); 
MP- 160-162 




28 


Ex6 


Me 

- N w NH Q-( CH 2 )4 C °2 H 
Me 


NMR2: 0.95-0.98 (3H, m), 1.93- 
1.96 (2H, m), 3.81-3.84 (6H, m); 
MP: 124-127 


3H z O 


29 


Ex4 


Me 

Me 


NMR2: 8.50 (1H, d, J=2.0 Hz), 
3.83 (3H, s), 3.82 (3H, s), 1.33-1.14 
(6H, m); MP: 93 99 




30 


Exl5 


Me 

/=\ / — v 

Me 


NMRi: 7.87-7.66 (3H, m), 3.06- 
3.03 (4H, m), 1.12-1.04 (3H, m); 
MP: 167-172 




31 


Ex8 




NMR2: 3.81 (3H, s), 5.24 (2H, s), 
8.58-8.60 (2H, m); MP: 171-174 





37 




BNSDOCID: <WO O2102778A1_t_> 



WO 02/102778 



PCT/JP02/05926 




Ex 


Syn 


R 5 


Dat 


Sal 


2 




4-OMe-Ph 


MMRi: 7.84 (1H, t, J=7.8 Hz), 3.96 
3H r) 3 78 (2H, s); MP: 169-172 




3 


— 


l^l 0 ^NMe 2 


MMR2: 3.85(3H,s), 3.82(3H, s), 3.13- . 
3.16(4H,m), 2.79(6H,s); MP:136-137 ' 


2 Ox 


4 


— 




NMRi: 7.01 (lH.m), 6.98 (lH.d, 
J=8.3Hz), 3.56-3.61 (4H,m); MP: 
141-143 




5 




k ^NMe(CH 2 ) 3 C0 2 Et 


F: 547 




6 






NMR2: 12.06 (lH,s), 7.53 (lH.d, 
J=7.4Hz), 2.73 (2H,t,J=7.6Hz); MP: 
lbs l / l 




7 




M 
IN 


NMR2: 8.32(1H, s), 7.90(lH, s), 3.88 
(3H, s), 3.83 (3H, s); MP:160-161 




8 






NMR2: 8.28-8.30 (2H, m), 3.87 (3H, 
s), 3.83 (3H, s); F: 421 


1.5 H 2 0 


9 





4-NH 2 -Ph 


NMR2: 4.62 (2H, br s), 3.85 (3H, s), 
2.98-3.03 (4H, m); MP: 164- 165 




10 





Yl 


NMR2: 3.82 (3H, s), 5.05 (2H, s), 
8.19-8.23 (2H, m); MP: 182-183 




11 


— 




NMRi: 8.10 (1H, d, J=6.3 Hz), 6.98 
(1H, d, J=8.7 Hz), 6.43 (1H, d, J=6.3 
Hz); MP: 98-100 


H 2 0 


12 




4-CONH 2 -Ph 


NMR2: 3.85 (3H, s), 7.03 (lH, br s), 
7.68-7.79 (5H. m); MP: 237-240 




13 




^^NHCO-^NH 


NMR2: 1.44-1.54 (2H, m), 3.85 (3H, 
s), 9.59 (lH,s); MP: 217-219 




14 






NMRi: 6.97 (lH,d,J=8.3Hz), 6.69- 
6.71 (lH,m), 3.20-3.30 (4H,m); MP: 
176-178 




15 






NMR2: 3.69-3.73 (6H, m), 3.85 (3H, 
s), 6.85-6.91 (4H, m); MP: 129-130 
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Hz7 <jR#) 



16 




4-(NHS02Me)-Pn 


NMR2: 2.88 (3H, s), 3.82 (3H, s), 
9.28(lH,s); MP: 168-170 




17 






NMR2: 3.82 (3H, s), 8.55 (lH, t, 
J=5.8 Hz), 12.50 (1H, br s); MP: 114- 
117 


H 2 0 


18 






NMRi: 8.11 (lH,d,J=1.5Hz), 6.98 
(lH,d,J=8.3Hz), 3.69-3.80 (4H,m); 
MP: 160162 




19 






NMRi: 8.63 (1H, s), 8.26 (1H, d, 
J=6.3 Hz), 6.98 (1H, d, J=8.3 Hz); 
MP: 138-139 








^^0(CH 2 ) 2 OH 


NMR2: 3.65-3.72 (4H, m), 3.82 (3H, 
s), 4.80 (1H, t, J=5.4 Hz); MP: 111- 
113 




21 


— 




NMRI- 6.66 UH, a, J— o.o rizJ, 0.9/ 
(3H, s), 3.95 (3H, s), 2.91 (6H, s); 
MP: 144-147 


Ox 


22 




Xx 0 ^nO nh 


NMR2: 3.82 (3H, s), 3.84 (3H, s), 
7.68-7.72 (2H, m); MP: 155-158 


4HC1 
H 2 0 


32 


Ex2 


4-Ac-Ph 


NMRi: 7.78(1H, dd, J= 8.3, 1.0 Hz), 
3.96(3H. s). 2.53(3H.s); MP: 161-163 




33 


Ex4 


4-NMerPh 


NMR2: 3.85(3H,s), 3.82(3H,s), 3.05- 
3 08(4H.m). 2.79(6H.s); MP: 159-161 




34 


Ex4 


N 


NMR2: 8.36 (1H, d, J=0.9 Hz), 7.09 
(1H, d, J= 8.0 Hz), 3.86 (3H, s), 3.82 
(3H, s);MP: 122-124 




35 


Ex4 




NMR2: 8.19 (2H, d, J= 5.9 Hz), 3.86 
(3H, s), 3.82 (3H, s), 3.45-3.52 (4H, 
m); MP: 155-156 




36 


Ex4 


2-CI-4-OMe-Ph 


NMR2: 7.15 (lH, d, J = 9.0 Hz), 7.05 
(1H, d, J =3.0 Hz), 6.91 (lH, dd, J = 
9.0. 3.0 Hz); MP: 155-156 




37 


Ex4 


4-CN-Ph 


NMR2: 8.06(lH,d,J=7.8Hz), 3.85 
(3H.s). 3.47-3.54(4H.m); MP: 146-148 




38 


Ex4 


4-C0 2 Et-Ph 


NMR2: 3.86(3H, s), 3.45-3.5l(4H, m) 
1.29(3H. t.J=7.3Hz); MP: 112-114 




39 


Ex5 


-CH 2 -(2-OH-3-OMe-Ph) 


NMRi: 7.54 (lH,dd, J=8.3, 2.0 Hz), 
3.78 (2H, s), 2.76-2.66 (4H,m); MP: 
155-158 




40 


Ex5 


^Ol-Ac 


NMRi: 6.97 (lH,d,J=8.3Hz), 3.98 
(3H, s), 2.09 (3H, s); MP: 120-122 




41 


Ex4 
& 

Ex7 


o 


NMR2: 3.86 (3H, s), 3.83 (3H, s), 
2.75 (3H, d, J= 4.4 Hz); F 530 


2HC1 
2H 2 0 
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m7 ok$) 



42 


Ex4 ' 
& 

Ex7 


^"CONH-(CH 2 ) 2 NMe 2 


v]MR9 - ft fi7 OH t d= 5 4 Hz) 3 86 - 
3H, s), 3.83 (3H, s), 2.82 (3H, s), ' 
2.80 (3H,s);F: 518 


I HCl 
?H 2 0 


43 


Ex3 


4-NHAc-Ph 


^JMR2: 1 99 (3H s) 3.85 (3H, s), 
3.7l(lH,s);MP: 201-203 




A A 

44 


bxi 


a /Mupn PM-Ph 


NMR2: 3.82 (3H, s), 6.98 (2H, d, 
=9 3 Hz) 10 07 (1H, s)," MP : 169- 
171 




45 


Ex4 


VS C^NHCO-(CH 2 ) 2 NEt 2 


MTV /TP 9* 1 1Q CfiW t J=7 4 H7) 2 72- 

2.75 (2H, m), 10.02 (1H, s); MP: 131- 
134 


Ox 


46 


Ex6 


4-C0 2 H-Ph 


NMR2- 3.86 WH, s/, b.yy Wri, a, 
J=9.3 Hz), 12.32 (1H, br s); MP: 209- 
211 




47 


Ex4 


4-OH-Ph 


MMR2- 3.84 (3H, s), 6.82 Un, a, 
J=8.8 Hz), 8.88 (1H. s); MP: 177-179 




48 


Ex4 


4-N02-Ph 


NMR2: 3.86 (3H, s), 7.04 (2H, d, 
J=9.2 Hz), 8.06*8.10 v3Jd, m)> Mr- 
142-144 




49 


Ex4 




NMR1" 7.05 (1H, d, J=9.8 Hz), 6.98 
,1H, d, J=8.3 Hz), b.89 vlxl, a, d— y.o 
Hz), 4.04 (3H,s); MP: 171-172 




50 


Ex4 


YV OMe 
N 


NMRi: 7.58 (lH, dd, J=8.3, 2.0 Hz), 
6.98 (IH, a, J=8.3 Hz;, o.oo \ori 9 s)> 
3.40-3.28 (4H, m); MP: 158*159 




51 


Ex4 


3-CI-4-OMe-Ph 


NMRI- 6.98 (lH,d,J=8.8Hz;, 3.ob 
(3H,s), 3.13-3.24 (4H,m); MP: 158- 
159 




52 


Ex4 




NMRI- 7.57 UH, dd, J-8.3, 2.4 ttz;, 
6.94 (1H, d, J=9.7 Hz), 3.86-3.74 
(4H. m); MP: 161 




53 


Ex4 


4-Ac-3-CF 3 -Ph 


NMR2- 2.52 V3H, s), 3.82 V.3H, s;, 
7.83 (1H, d, J=8.7 Hz); MP: 142-143 




54 


Ex4 


3-F-4-OMe-Ph 


NMRi: 6.97 (lH,d,J=8.3Hz), 3.85 
(3H,s), 3.13*3.24 (4H,m)> MP- 155* 
156 




55 


Ex4 


W 


NMRI- 8.74 (1H, dd, J=4.4, 1.5 Hz), 
3.97 (3H, s), 3.95 (3H, s), 3.50-3.38 
(4H. m); MP: 144-145 




56 


Ex4 




NMR2: 3.85 (3H, s), 4.03-4.21 (4H, 
m), 6.46-6.49 (2H, m); MP: 187-188 




57 


Ex4 


4-S0 2 NH 2 -Ph 


NMR2: 3.85 (3H, s), 7.05-7.10 (5H, 
m), 7.65 (2H, d, J=9.3 Hz); MP: 213- 
214 




58 


Ex3 


4-Ac-3-OH-Ph 


NMR2: 2.49 (3H, s), 3.86 (3H, s), 
12.76 (1H, s); MP: 135-137 
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59 


Ex4 




NMRi: 8.43 (1H, d, J=1.9 Hz), 3.90 
(3H, s), 3.87-3.82 (4H, m); MP: 162- 
163 




60 


Ex6 


^^OCH 2 C0 2 H 


NMR2: 3.84 (3H, s), 4.58 (2H, s), 
12.90 UH, br S7> Mr- 14d 14i> 


H 2 0 



01 


C v /1 

JC/XH> 




NMRi: 9.04 (1H, d, J=2.9 Hz), 6.98 
(1H, d, J=8.3 Hz), 6.61 (1H, d, J=9.2 
Hz); MP: 183184 




62 


bxi 


^NHCCXCH^jjCOjMe 


NMR2: 2.56-2.59 (4H, m), 3.59 (3H, 
s), 9.78 (lH,s);MP: 140" 142 




OJ 






NMRi: 6.52 (1H, d, J=8.3 Hz), 3.99 
(3H, s), 3.95 (3H, s), 3.75-3.68 (4H, 
m);MP: 107-109 




OH 






NMRi: 8.15 (lH,d,J=2.4Hz), 6.97 
(lH,d,J=8.3Hz), 3.55-3.64 (4H,m); 
MP: 140-142 




OJ 


C,XH 




NMRi: 7.09-7.13 (lH,m), 6.98 (lH,d, 
J=8.3Hz), 3.79-3.83 (4H,m); MP: 
172-173 






FvlO 




NMR2: 1.71-1.76 (4H, m), 3.82 (3H, 
s), 4.26 (2H, t, J=4.9 Hz); MP: 161- 
165 


1.5 Ox 


67 


Exl4 


2-CI-4-Ac-Ph 


NMRi: 7.04 (lH,d,J=8.3Hz), 6.97 
(lH,d,J=8.3Hz), 2.56 (3H,s); MP: 
164-165 




68 


Ex4 




NMRi: 8.81 (1H, d, J=2.5 Hz), 3.98 
(3H, s), 3.95 (3H, s), 3.88 (3H, s); 
MP: 157159 






Fx4 


^^CONHCHjCCXjEt 


NMR2: 1.20 (3H, t, J=6.9 Hz), 3.82 
(3H, s), 8.63-8.66 UH, m), MF- 83-85 




70 


Ex6 


V ^0(CH 2 ) 4 C0 2 H 


NMR2: 1.59-1.73 (4H, m), 3.85 (3H, 
3), 12.02 (1H, s). MP- 79-81 


H 2 0 


71 


Exl4 




NMRi: 7.98 (lH,s), 6.98 (lH,d, 
J=8.3Hz), 3.28-3.41 (4H,m); MP: 
151153 




72 


Exl2 


^X0NH 2 


NMR2: 7.78 (1H, br), 7.16 (lH, br), 
6.88 (1H, d, J=8.8 Hz), 3.87 (3H, s); 
MP: 243-244 




73 


Ex3 


4-CH 2 OH-Ph 


NMR2: 3.82 (3H, s), 4.39 (2H, d, 
J=5.9 Hz), 4.96 (1H, t, J=5.9 Hz); 
MP: 150-152 
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74 


Ex4 




sIMRi: 8.41 (1H, s), 6.98 (lH, d, 
1=8.3 Hz), 3.98 (3H, s); MP : 119-120 




75 


ExlO 


4-Ac-3-OMe-Ph ( 


•JMR2: 2.44 (3H, s), 3.88 (3H, s), ( 
5.53 (1H.S); MP: 117118 


) 5 H^OI 

j.j 1 12*^1 


1 76 


Ex4 


N H 
H H 


^JMR2: 4.09 (2H, S), 10.23 (lH, s), ( 

,/■• Ort fill U_V MP - 91 7-91<l 

16.22 Uri, br;> Mr- £i i 


).5 H 2 0 


1 77 
1 


Fy4 




NMRi: 6.55 (lH, d, J=8.3 Hz), 4.00 
(3H, s), 3.95 (3H, s), 3.75-3.66 (4H, 
tn); MP: 144-145 


— j 




1 


Twd 1 
EX** 


H 


NMRI'- 7.32 (1H, d, J=8.8 Hz), 3.96 
(3H, s), 3.94 (3H, s), 3.31-3.18 (4H, 
m); MP: 193-194 





79 


Ex6 


^NHCOfCH^COjH 


NMR2: 3.85 (3H, s), 9.75 (lH, s), 
12.09 (1H, br); MP- 167-170 





80 


Ex6 




NMR2: 1.28-1.43 (4H, m), 3.85 (3H, 
s), 11.97 (1H, br s); MP: 102-109 


H,0 


81 


Ex4 




NMR2: 4.53 (1H, t, J-4.9 Hz;, d.oo 
(3H, s), 3.83 (3H, s), 3.31-3.18 (4H, 
m). 2.81 (6H, s); MP: 180181 


Ox 


82 


Ex4 


2-OMe-Ph 


XTIV/TDO* Q 7Q faTT 3 ft5 (3H s) 

rsiviivZ' /y Von, o/, o.oo \oj.x, o/, 
6.87-7.02 (4H, m); MP: 162-163 





83 


bxo 


j \^ r O(CH 2 ) 3 C0 2 H 
U 


NMR2: 1.91 (2H, quintet, J=6.8 Hz), 
3.85 (3H, s), 12.12 (lH, br s); MP: 
109112 





1 OA 

84 


bxo 


^- N '(CH 2 ) 3 C0 2 H 


NMR2: 6.13 (lH, d, J=7.3 Hz), 3.87 
(3H, s), 3.83 (3H, s), 2.21 (lH, t, 
J=7!6Hz);MP: 182- 185 





1 


bxo 


Yi 

^0(CH 2 ) 3 C0 2 H 


NMRi: 7.93 (lH, d, J=2.9 Hz), 3.97 
(3H, s), 3.94 (3H, s), 2.57 (lH, t, 
J=7.lHz);MP: 122124 




86 


ExlO 


0(CH 2 ) 2 NEt2 


NMR2: 1.22 (6H, t, J=7.3 Hz), 3.45- 
3 48 (2H m) 3 82 (3H, sY, MP- 97-99 


2 Ox 
H 2 0 


87 


Ex6 


^ScH 2 ) 2 C0 2 H 


NMRi: 6.97 (lH,d,J=8.8Hz), 6.63 

/.ti j t— o qu»1 9 CI f9W f 1—7 9U7 I 

(lH,a,J=8.orizJ, Z.bi \zn,i,o— i.anz/ 
MP: 190-191 




88 


Ex6 


T 0(CH 2 ) 4 C0 2 H 


NMR2: 1.66-1.80 (4H, m), 3.82 (3H, 
s), 12.01 (lH,s);MP: 176-178 




89 


Exl2 


! 1 4-(CONHMe)-Ph 


NMR2: 2.75(3H,d,J=3.5Hz), 3.85(3H 
s). 8.13-8.18 (1H. m); MP: 140-141 


'i 1 
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£7 



90 


Ex6 


U(UM 2 ) 3 UU 2 I1 


NMRi: 7.14 (1H, d, J=8.8 Hz), 4.00 
(3H, s), 3.95 (3H, s), 2.65 (1H, t, 
J=7.1 Hz); MP: 189191 




91 


Exl5 


o 


MMR2- 1.45-1.52 (2H, ml, 3.85 UH, 
s), 6.83-6.88 (4H, m); MP: 135-137 


0.5 H 2 0 


92 


Ex4 


4-NEt 2 -Ph 


NMR2- 1.30 (6H, t, J=7.0 Hz;, 3.23 
(4H, q, J=7.0 Hz), 3.82 (3H, s); MP: 
84-87 




93 


Exl2 


4-(CONMe 2 )-Ph 


NMR2- 2.95 (6H, s), 3.82 (,3H, si, 
7.32 (2H, d, J=8.3 Hz); MP: 81-83 


H 2 0 


94 


ExlO 




NMR2: 2.71 (3H, s), 3.82 (3H, s), 
4.04 (2H, t, J=5.3 Hz); MP: 183 (dec) 


2 Ox 
H z O 


QS 


Fx 10 




NMR2: 1.33-1.42 (2H, m), 3.82 (3H, 
s), 4.52 (1H, d, J=3.9 Hz); MP: 143- 
144 




96 


Ex4 




NMR2: 6.80 (lH, d, J=8.8 Hz), 3.85 
(3H, s), 3.82 (3H, s), 2.78 (6H, s); 
MP: 114115 


Ox 

it a 

H 2 0 




txzi 


YTl 


NMR2: 6.97 (1H, d, J=8.6Hz), 4.71 
(2H s) 131(3H t J=7 3Hz);MP: 
140-142 




98 


Ex6 




NMRi: 6.97 (1H, d, J=8.3 Hz), 3.96 
(3H, s), 3.94 (3H, s), 2.63 (2H, t, 
J=7 4 Hz); MP: 153-154 




99 


Ex21 




NMR2: 7.35 (lH, dd, J=9.0, 3.4 Hz), 
4.19 (2H, t, J=5.4 Hz), 2.78 2.76 (4H, 
m); MP: 163165 


Ox 

0.5 H 2 0 


100 


ExlO 


N 


NMR2: 3.82 (3H, s), 5.09 (2H, s); 
6.94 (4H, s); MP: 137-139 




101 


ExlO 


^OH 


NMR2: 1.12-1.23 (2H, m), 3.82 (3H, 
Q "l c qn-fi Q7 (AVI mil MP: 202-205 


Ox 1 
0.5 H 2 0 


102 


ExlO 




NMR2: 2.15 (lH, br), 3.82 (3H, s), 
4.23 (2H, t, J=5.3 Hz), ; F: 533 


2 Ox 


103 


ExlO 


^C^O(CH 2 ) 2 OMe 


NMR2: 3.30 (3H, s), 3.82 (3H, s), 
4.00-4.02 (2H, m), ; MP: 104-108 




104 


ExlO 




NMR2: 3.82 (3H, s), 5.12 (2H, s), 
6.93 (4H,s);MP: 140-142 





43 
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105 


Ex21 


XO*J3 


NMR2: 7.37 (1H, dd, J=8.8, 2.4 Hz), 
4.28 (2H, t, J=5.4 Hz), 3.85 (3H, s), 
3.82 (3H, s). MP- 167-173 


Ox 

0.5 H 2 0 


106 


Ex6 


N Me 


NMR2: 8.76 (1H, d, J=8.8 Hz), 3.86 
(3H, s), 3.83 (3H, s), 2.91 (3H, s); 
MP: 135-140 


HCl 
H 2 0 


107 


ExlO 




NMR2: 5.06 (2H, s), 6.94 (4H, s), 
8.28 (1H, br s); MP: 147-148 




108 


ExlO 




NMT?9' 3 82 (3H s) 4 13-4.16 (2H, 
m), 6.88-6.95 (4H, m); MP: 109111 


1.5 Ox 


i fko 
1UV 


EXlu 


yi r° Me 


NMR2: 3.28 (6H, s), 3.82 (3H, s), 
4.16 (2H, t ( J=5.4 Hz), F- 579 


2 Ox 


110 


ExlO 




NMR2: 3.82 (3H, s), 4.00-4.05 (2H, 
m), 6.86 (2H, d, J=8.8 Hz); MP: 106- 
109 


2 Ox 
2H 2 0 


in 


Ex6 


^C^NMe(CH 2 ) 3 C0 2 H 


NMR2: 2.79 (3H, br s), 3.85 (3H, s), 
12.06 (lH,s); MP: 138-139 


H 2 0 



*8 




Ex 


Syn 


R' 


R 2 


Dat 


Sal 


112 


Ex4 


MeO 


cPr-CH 2 0 


NMRi: 7.76 (1H, dd, J= 8.3, 1.0Hz), 2.53 
(3H. s). 0.32-0.38 (2H. m); MP: 142-144 




113 


Ex4 


MeO 


CI 


NMRi: 8.08 (1H, d, J= 2.5 Hz), 7.03 (1H, 
d. J=8.8Hz). 2.53 (3H. s); MP: 168170 




114 


Ex4 


MeO 


CHF 2 0 


NMRi: 7.07 (1H, d, J= 8.8 Hz), 6.62 (1H, 
t. J=74.8Hz), 2.54 (3H. s); MP: 160-162 




115 


Ex4 


MeO 


F 


F: 529 

MP: 168-170 
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mi 1 



No 


R" 


No 


R' 


No 


T?' 

IV 


13 


4-Pip 


1 A 

14 


a o/Pl-UWPinr 


15 


4-(CH 2 ) 3 C0 2 H 


16 


4-Pyrr 


17 


4-SO(CH 2 ) 2 -Mor 


18 


4-CH 2 NMe 2 


19 


4-0(CH 2 )3-Pip 


20 


4-SO(CH 2 ) 2 -Pipr 


21 


4-NMeCH 2 C0 2 H 


22 


4-Q(CH 2 )3-Pyrr 


23 


4-S0 2 (CH 2 ) 2 -Mor 


24 


4-0(CH 2 ) 3 (4-Me-Pipr) 


25 


4-SO(CH 2 )2-Pip 


26 


4-S0 2 (CH 2 ) 2 -Pipr 


27 


4-SO(CH 2 ) 2 NMe 2 


28 


4-SO(CH 2 )2-Pyrr 


29 


4-NH(CH 2 ) 2 -Mor 


30 


4-SO(CH 2 ) 2 (4-Me-Pipr) 


31 


4-S0 2 (CH 2 ) 2 -Pip 


32 


4-NH(CH 2 ) 2 -Pipr 


33 


4-S0 2 (CH 2 ) 2 NMe 2 


34 


4-SQ 2 (CH 2 ) 2 -Pyrr 


35 


4-NMe(CH 2 ) 2 -Mor 


36 


4-SO ? (CH 2 ) 2 (4-Me-Pipr) 


37 


4-NH(CH 2 ) 2 -Pip 


38 


4-NMe(On 2 ) 2 -ripr 


jy 


4-NH(CH 2 ) 2 NMe 2 


40 


4-NH(CH 2 ) 2 -Pyrr 


41 


4-CO-Mor 


42 


4-NH(CH 2 ) 2 (4-Me-Pipr) 


43 


4-NMe(CH 2 )rPip 


44 


4-CO-Pipr 


45 


4-NMe(CH 2 ) 2 NMe 2 


46 


4-NMe(CH 2 ) r Pyrr 


47 


3-CH=CHC0 2 H 


48 


4-NMe(CH 2 ) 2 (4-Me-Pipr) 


49 


4-NHCH 2 C0 2 H 


50 


2-F-4-OMe 


51 
54 


4-CO(4-Me-Pipr) 
4-CONH(CH 2 ) 2 NMe 2 


52 
55 
58 
61 
64 
67 
70 
73 


4-(4-Me-Pipr) 

3-C0 2 H 
3-Me-4-OMe 
3-AC-4-OH 

2.4- diCI 
2,3-diF 

3.5- diF 
3.4-diOMe 


53 
56 
59 
62 
65 
68 

H 


2- Me-4-OMe 

3- Ac-4-OMe 
3,4-diCI 

2.4- diF 
2,3-diOMe 

2,3-diCI 

3.5- diCI 
3.5-diOMe 


57 
60 
63 
66 
69 
72 
75 


3-NMe 2 
3-NHCO(CH 2 ) 2 NEt 2 
3-NHCO-Pip4 
3.4-(OCH 2 0) 
3,4-diF 
" 2,4-diOMe 
3.4.5-triOMe 
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mi 3 




R 2 = 


cPr-CH 2 -0- 










No 


R' 


No 


R' 


No 


R' 


80 


4-OCF 3 


81 


4-OCHF2 


82 


4-Ac 


83 


4-CH2CO2H 


84 


4-Mor 


85 


4-(CH 2 ) 3 C0 2 H 


86 


4-OCH2CO2H 


87 


4-Pipr 


88 


4-0(CH 2 ) 3 C0 2 H | 


89 


4-Pip 


90 


4-NHCH2CO2H 


91 


4-CH 2 NMe 2 


92 


4-Pyrr 


93 


4-(4-Me-Pipr) 


94 


4-NMeCH 2 C0 2 H 


95 


4-CO2H 


96 


3-CI 


97 


4-CO(4-Me-Pipr) 


98 


3-OMe 


99 


3-F 


100 


4-CONH(CH 2 )2NMe 2 


R 2 = 


CI 










No 


R' 


No 


R' 


No 


R' 


101 


4-OMe 


102 


4-CI 


103 


4-F 


104 


3-OCF3 


105 


3-Ac 


106 


3-0(CH 2 )2NMe 2 



02102778A1J_> 
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it * <d is m 




0 R 3 



K 

»TM^-N»7m. 0-«T/^l^-C0 2 R<\ WT/^uy- 
*<fc**»Xri ^-rai, *V^tt R 1 R 2 

C0 2 R<\ CONH 2 , CON(R 0 )-(^^nXV^-Ct<J:V^»T/^^^), 
R 5 :H, fl»T***, C0 2 R°, CONH 2 , CWN(R^tt*T**/K «ft3*irwt 

-cwc*J:v^*au i6«T^i^-R 5, > ffittr^uy-co* 0 , c<M6* 
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m\ CON(R°)(R 56 ), C(R 53 )(R $A )-K 5S Xiti&mr^ l^-C(R 53 )(R 54 )-R 5 \ 

R^co-tiiT/K/K co-(gm$tL-c^-cbJ:v^b7K^). co-m^tix 

CO-i&T/^^^-iW^tlX^^Xh iV^7"Dil) N CN, OH, O-MT/U^ 
/K 0-(-M^nT^-Ct=fcV^k7K*?i), 0-(g&£ti-C^Tt<fcV^TPm). 

s-fM&^ft-Cv^'bcfcv^xo^), S-tiMT>v*\/i/-{WM£tiX^X 

NH(R°K N(RV N(RV(g&£ixT^Tt>cfcl^lkzk^i), N(R°)-(g&£*lT 
V * X h <fc V n H), N(R°)-«T IV* v >-(M& £ fix V ^ X t ct V ^#HLtK^ 
H), N(R°)-«^^ d r^>-(^^^"C ( '^t iV^fof), N(R°)CO-{£$7 
N(RV:0<8m£ftT^Tt«fcVN^7k*§t), N(R°)CO-(Mm^nT^ 
ttil^rnl), N(R°)CO-©&7 t/ £ ftT l^T t> «£ V \s*Ht7K^ 

UK N(R 0 )CO-^g;a7'/^=5r^^-(e^$^TV^-Ct>J:^^XD^), N(R°)CO-0-{£ 
|7/^/K N(R°)CO-0-{£§i T)V*V >--(8& £ tlX ^ X <b <fc V ^^tK 
(i N(R°)CO-CMg;$T/l^ l^-(g&£ tlX V >b =fc V o H), 
R 5 \ R 54 RXf R 5S : {42 VMcM * o T % H, ||7;^;K C0 2 R\ 

CON(R°)(R 56 ), R s \ XttR s \ 

R i6 :m^^tixi^xh^"mt^mm. gm^n-c^Ttctv^^D^ i&ar 

n : 0X111. 

mU (1)R 5 #\ CO-e^-TSS. &^ttH©££, nttO^-r, (2)R 3 &tfR 4 
2. R 1 ^ M M 7/l'*^ R 2 ^^d^>, O-C.6 T/^^Xit 0-C t * T A>* V 

mt*mm. r 3 &t>* r 4 ^ h, c^r^^xit^yxh^m^ommit^M 
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4 . i-[6-(3,4-v ? / y^y^ww**-****^™*-* ^^*^) 

M ^]^5^-W^7*^^^ l-(6./o«-f!J^)4. 
[6-(3,4-v?^ h*V7x^)tf !) ^V-2-*^#^1^7 v?^, 4'-{4-[6-(3,4-v^ 

xW § /-4L {4 -[6-(3,4-^^ h^f^^x^fy^y-M/^l^r^ 

y.l^;u } yn/^7^!) h\ 4-(4-{4-[6-(3,4-v^ h^7x=^J5?y*** 
*-/H^7^-l-'fM7^^ 1 '*!'^ l-[2-(4-{4-[6-(3,4-^ r**7 

4-*- ;K 4-{2-[(6-{4-[6-(3,4-vM h * *s? *~WV i?lS-2-#*#~M ^7 * 
>M-^/W}-3-tf<; 'SlV)** S/Jifvl'}*^* V trans-5-(4-{4-[6-(3,4-> ? ^ h** 

8 . «ff»&oWXtt*S««|-e«>S»*«>*H 7 IE«*>E£*&J**>. 

10 (na) T-^£*i5k 0, J S?f#/V#i'lfe«MM*. 

(Ha) 




R i.. AD yx {sar/w^/K o-(£»7**>k o^aT-'yt-fi^fcW 

,V*,l* NH 2 , NH-fi»T>V*/K N<fc»7^*/V>2, NHaM£»7**/K O- 
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